Genomic damage in the progression of chronic kidney disease in rats.
Patients with chronic renal failure exhibit massive oxidative genome damage and an elevated risk of cancer. Previous studies have demonstrated the relationship between DNA damage and carcinogenesis. The current study aimed to investigate whether the progression of chronic kidney disease induces genomic damage in an animal model. Adult Wistar rats were assigned to either the control or chronic kidney disease groups. The chronic kidney disease group was subdistributed into five groups with progressively longer durations of disease (30, 60, 90, 120 and 150 days). The results showed that chronic kidney disease induced genomic damage in the blood, liver and kidney cells during all periods evaluated, as indicated by the mean tail moment measured in the comet assay. In brain cells, no genetic damage was induced at early/intermediate disease durations; however, positive genotoxicity was found at 120 and 150 days. Blood pressure and pro-inflammatory cytokine levels (IL-1α, IL-1β, IL-6 and TNFα) were increased after chronic kidney disease induction, while blood iron concentration was significantly reduced in these animals. The results suggest that chronic kidney disease progression contributes to DNA damage in blood, liver, kidney and brain and that such damage can be mediated by hypertension, an inflammatory status and iron deficiency. Additionally, the brain was sensitive to genotoxic insult after extended chronic kidney disease, suggesting a potentially important role of genetic damage in the neurological disorders of end-stage renal patients.